Fibroblast growth factor-2 binding to the endothelial basement membrane peaks at a physiologically relevant shear stress.
Fibroblast growth factor-2 (FGF2) is produced and released by endothelial cells and binds to heparan sulfate proteoglycans in the endothelial basement membrane (BM), an important FGF2 storage reservoir. Experimental and computational models of FGF2 binding kinetics to both cells and BM under static conditions are well established in the literature but remain largely unexplored under flow. We now examine BM-FGF2 binding kinetics in fluid flow conditions. We hypothesized that FGF2 binding to the endothelial BM would decrease as fluid shear stress increased. To investigate this, BM-FGF2 equilibrium, associative, and dissociative bindings were measured at various shear stresses. Surprisingly, FGF2 binding increased up to a physiological arterial shear stress of 25 dynes/cm², after which it decreased to a level similar to the 1 dyne/cm² condition. Both BM-FGF2 dissociation and BM binding site availability increased with flow, while association remained constant. This suggests that force-dependent FGF2 equilibrium binding varies with shear stress due to a combination of an increase in binding site availability and FGF2 dissociation with flow. This improved understanding of BM-FGF2 binding with flow enriches current knowledge of FGF2 binding kinetics under physiologic conditions, which may contribute to improved growth factor therapy development.